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metabolic spectrum and capacity. For example, some bacteria, such
as Bacillus subtilis, competently reduce nitrate to nitrite but
cannot utilize nitrite further, whereas other bacteria can con-
tribute both to the formation and the degradation of nitrite
(Selenka, 1970). Thus, interactions in a mixed bacterial flora
can be quite complex.

The amount of nitrite produced from ingested nitrate in the
saliva is determined not only by the number and kinds of micro-
organisms containing the nitrate reductase enzyme, but also by
a number of other factors such as the amount of oxygen available
to the bacteria.  For example, when Klebsiella is shifted from
anaerobic to aerobic conditions, there is a cessation in both the
production of nitrite and the synthesis of nitrate reductase
(Stouthamer, 1976). However, it has been shown that salivary
reduction of nitrate to nitrite can occur under both aerobic
and anaerobic conditions.

Nitrate reduction can also be enhanced or inhibited by other
factors, such as salivary pH.  The optimum pH for the conversion
is 6.0 to 6.4. Nitrate reductase activity is often "inducible;"
that is, it is present only after bacteria have been exposed to
elevated nitrate concentrations for a certain period. This has
led to the hypothesis that a continually elevated nitrate con-
centration in the saliva may select for bacteria capable of nitrate
reduction (Hartman, 1981).  Finally, compounds readily metabolized
by bacteria are essential for maximal nitrate reductase activity once
the enzyme complex is formed, although the optimal carbon source may
vary among bacterial species (Stouthamer, 1976; Wallis, 1913).  Thus,
several factors in addition to the bacterial content of the oral
cavity exert important influences on the rates at which nitrate is
reduced to nitrite in the saliva.

Nitrate and Nitrite Content of Saliva.  Persons on low-nitrate
diets who are "pulsed" with significant amounts of nitrate exhibit
a characteristic level of nitrite production, which amounts to
roughly 5% of nitrate ingested (Spiegelhalder e_t ad., 1976; Figure
8-2), that is, the nitrite concentration (product) is roughly pro-
portional to the nitrate concentration (substrate) of the saliva
(Spiegelhalder et al., 1976), and approximately 20% of the salivary
nitrate is reduced to nitrite (Figure 8-3).  Stephany and Schuller
(1980) have also reported that the amount of ingested nitrate is
directly proportional to salivary nitrite concentration.  They
calculated that the average conversion of nitrate to nitrite in the
saliva of the average healthy adult is approximately 6.3% mol % (i.e.
approximately 5% by weight) of total dietary nitrate intake during
a 24-hour period.